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Abstract 



PURPOSE: To obtain a propylene elastomer excellent in rigidity, heat resistance, scratch resistance, 
transparency, etc., by selecting an elastomer comprising a specified amount of propylene units and a 
specified amount of 1-butene units and having specified properties. 

CONSTITUTION: An elastomer comprising 50-95mol% propylene units (A) and 5-50mol% 1-butene 
units (B) and having such properties that, when the<13> C-NMR spectrum of the side chain CH3 groups 
of the second unit A of a chain composed of three head-to-tail-bonded As or of a propylene/butene chain 
composed of three head-to-tail-bonded As and Bs and containing A as the second unit is measured and 
the total area of the peaks appearing in the range of 1 9.5-21. 9ppm is taken as 100%, the area of the 
peak appearing in the range of 21 .0-21 .9ppm is 90% or above, that the intrinsic viscosity is 0.1-12dl/g as 
measured is decalin at 135 deg., that the molecular weight distribution (Mw/Mn) as determined by GPC 
is 3 or below, and that the parameter B value representing the randomness of the comonomer chain 
distribution is 1.0-1.5. 
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II I II 

- (CH,-CH) - (CH,-CH) - (CH,-CH,)n - (CH-CH*) - (CH,-CfD - (CH a -CH) - 

(n£ 2) 



[0 0 3 6] JiE©«it(iii) . (iv)fc,fcu:(v) tzmm 

*BI*. -f-^-ftll 7. 3 ppm . 1 7. Oppm -C^Wf-S 

a>v. flt*Afc«fctffft*Bic*-3< tf-*ii. AMESM 

~3«tt (19.5~21.9 ppndrtfCligjMflV, 
oeu>3ilffll=H-^L<E^©-C. ±IB<©MJ7K*? 

l\> 

too3 7] *fc>^;uS8t*cicS-^< e— ^7. 

[0 0 3 8] Lfc*<oT!8l ~ 3 > 

/ ppm ttift) , EPE 

ffl!ffi>^;u3l) (i 9.8p P mttifi) . *^;usc. 
[0039] z<D&?iz*?)i,mmm®\zit. &-m& 

^35Iffl(i) ^D<fcu:(ii)lcS^A^^t^^^;^S<Dt 0 — y 
[0 0 4 0] pPE-y ^;u£{cg-3< tf— *b«i* % 

PPE->f>$ (3 0. 6 ppm ftJ-ift-C^lft) <7>e-^ 

®9J:yw:i^^ epe-*^;u£ic&-3< 

fcT— 2@IB(** E PE->f>S (3 2. 9ppm ttifi"? 

&>*>a (3 1 . 3 PP m ttiz-e&m) (Dtf-^mm* 



I*. lWIE*it(iv)(X)a)9y^U>8£*(C»^< 
(3 4. 3 ppm ttift*5<*:tf3 4. 5ppm ttifi-C^WC* 

(3 3.3ppmf*iS*c*W) <&®WJ:y#rt£:: 

[0042] >^;u»e(cii^< ssts-r 
$>**^&t% (33. 7 PP m f*ja-c^fisi) c&tr— 

mt. »»-rsy^>et* (33. 3 ppm ttia-e**) 
o> tf— * sat j: y ^ <t £ -60 
[00 4 3] Lfc*<orc^t»a>e-^®i«*S2fSJ« 

^ tflg 3 ®«CD± e-^ ®» J: U * L ? I< C t ir J: 
«• H-Me^Lfc^neu>mii3iSffi(i) fc«*:tf(i 

i ) < * ^;uso tr- 1 mn * ct^t^ 

[OO 4 4] Ul±lc^yil-me^Lfc^q.eL/>^ 
3lS(i) J: if ( i i ) iz&-3 < * ^ ;u»<D 1 bf- 1 mk £ 

it. (Polymer, 30, 1350(1989) ) £##ICLT#§lg 

[0 0 4 5] (3) ffiKttS [»?] 
*MC§^^neL/>^X7X 13 5'U 

x*y :/*T*S*jfc*«Mfifl[ [n] *<o. 1 -1 2d 
i/g*?£L<fio. 5-1 2di/ gt fcy»^L<fii ~ 
1 2di/fr-efc*o 
[0 0 4 6] (4) a^ftttflr 
*§k*R\zmz>?u\di,isJkii=?7, Kv-i*. <f;u/<— = 

#Tfi#tfT (Mw/M n ) rf><3 m"FTfcy*f£L< li 
2.0~3.0c*:y*f£L<l*2.0~2. 5-efc* e 
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[0 0 4 7] (5) 7>^Att 

1 . 0-1 . 5#3;L<I*1 . 0-1 . 3cfcy#*L<l* 
1.0-1. 2-Cfc^o 

[0 0 4 8] c<d/<7j<— »Btt(*a— (b.d. 

Cole-man and T.G. Fox, J. PolynuSci., Al^. 3183 (1963) 
B = P 12 / (2 P] - P 2 ) 

cc-e, Pi „ p 2 ii**i-?*tsn ^r— . ^2^y 
^-*«»*-c*y^ Pi2»*±~^3l«*a> cmi^ 

(DBflli 1 (D^^u*— * (m%YizVtl\ B<ia>t£ 
#fi^**ii:?n^M-r?fcy. B>ia)i§$iWTffe 

[0 0 4 9] *&mz&h?U ei/>Sl7X h nT- 

(6) ^jt5SSf»«tf-UJ:orlf^$*l*»iiSTmA<6 
0-1 40t»$L<li80-1 3 0t-Cfe-5Ci:A<i 

t(D&m<-Z. 6M+ 1 2 5 £ Tm 
£ -2. 6M+1 4 5-Cfc&C£jb<M*Ll\, 



[ooso] (7) x»i°i9r^c^ya£$H«ea4bs 

[005 11 *fe±IBa)J:5«:**^fc«^^aeu> 

(8) ?p e u>aa*csst § e u>(D2, i-s a 

*SlM*l.3-»AlcS^<#tiItS^i|l^ (ttfi^SBW 

[oo5 2] fi^. ^neuxi a#1,2-f$A o 
&Ltc7ntf u^aa^^-r^^ f8ic2.n$Afe* 

UM*1,3-JfA-f *C£a<fc£ e 2. 1-J$AifcJ:t;i. 3-»A 
Lfc^aeu>li. *'J7-«t, miB«it(iii) . (i 
v)fcj:tf(v) -C^*^^J:5^tta^«IW{i^^*r 

£ e *y^7— flt/£m<a*a>:7otf ux&2.i-}f Afc^tf 
i. ant Aanftii* m&o&tommt mmz^c - n 

MR^^ h^&NJHLT* Polymer. 30, 1350(1989) £ 

LTTE4>3* C £ j6<T?£& 0 

[0053] ^Peu>a>2,l-»Alc*^<ttS^«IiJ 

[00 54] 



[»2] 



Iaa+Ia/J(*»C2).(v)) 

+0.5(1 ar+ 1 a^OHitCiv)) +Ia<S> 



xlOO 



[0 0 5 5] ft ti<MU Z^tfZ tlz <£ y % I a 

[0 0 5 6] *^ICi$^DtfU>SX77 h7- 

±zfntfis^mmm&#o. o i %ui±at*wico. o 1 

-1 . 0%gfi<Dl^-e^TlNT4,<fcl\> 
[0057] ^:^Ptfl/>Sl7Xh7-(0?ntfl/ 

>0)i.3-»AlcS^<ttil^«IWii<7)fiJ^f*. £ r tf 

— +> (2 7. 4ppm ftfifiT?#l») IZ& V&tb&ZttfV 

[0 0 5 8] *|gWi:^^aeu^i77h7- 

\*. yo\f[y>co},3-mx\z^<mm^<Dm^ 

[a] ttfcottnizisitStot. 

Cb] [b-1] *«7;u3=^A**:><b^!L fc^tf/ 
^fdi[B-2] >*a-fe><b#& [a] tS.fcLT'C*^ 
tt£*2jrr*<b^Bj,fc. SrMic^y [c] ^«8t;us- 
^A<b^to<h^t>fc£;*-u:?.r >l^ffltel«o)#STi: 
yntfis^ti-^T^tZ&m&ZVZztlzxym* 



[0 0 5 9] felT*^^-Cffit^ti*^U^-f 
[a] >»PtMb^ 

(A) -e^^n^^^a-trXfc^l* [A] *fflt>-CKi6 
[0 0 6 0] 

[<b 1 1 ] 




~ (A) 



[0061] &tp % Miia^f*amiv-viBjSa>a^ 

A. v^Un-^A. /\^~^A-C&y. «lz»^L<li 

v;u=j-^at?&£ 0 

[0 0 6 2] Bte&Rl ~R* 

R 1 . R2 , R3 ££0^4 r j % St^lZl^— C^^^o 
»**iTl^TtJ:L^a*»l -2 0<7)ft<b7k«S. 



(10) 
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r*y>**rs-c&y. *frSLMcs8»"r^»cD-»A<e 

#^±<Dffl<*£lt Tfg^-r & C i: L I* C t £ L 

[0 0 6 3] /\Py>Ei^i:LTIi* -?v 

Ml. 3^m*<^(f^^So «*»1~2 0 
<D&<b**g£L-Cli. fc£*tf>^/l^ x^U % n-^ 
Plfik -fV^ae/k n-^Vl/. -TV^k sec-:? 
^;U. tert-^JK n-^>^;U % 

7-^i/;k s r^w^juftifcoT 
;Mr-;u». tf~;u. ^p^x *>^P's*-fex;uftif 

>hy;u. ^>^7nik eu-;k T-tr^-^^ 

[0 0 6 4] cn^a>ft^b**S^e^LT^fi£-r-SH8 
<t LTI*x>-tf>B|L ^7*U>«L T-b^-^^r>g|. 
^>^>«ftif<D*62Mfc. xi/«f:/«L ^7* u>gu 

[0 0 6 5] £fcC;h,£<&R<b**S(i. /\P*f>-cfi 

y ;u. 7 x - ;u*> ij ;uft if o^e y eMb**§S!fti/ y 
V* y v37x «j ;uft if 
«*>y;u. hy*^;u*>y;u. huif^v^k hy 
^a^k>'jik hu*>^p^v^>u;k hy^x 

^v'JJk h'JMJ^v'Jik MJt7fJk>'j;i/<i:i: 
© h y K<b*f?i©&-> y h y > ^;u*> y ;n-f^ 
ft if <D£Ub*Sig&*> y ;ua>*> y ^x-f;u. h'j^f 
;u^y ^u*if©w*tw»7;u*ji4k h y y ^ 
;u37 x x;uft if <d<w 3§s»r y -;ugft if ttmf *ti 

[0 0 6 6] »S#*StLTIi. tKat*5/», > 
h**X Xh^v. :?P;tf**>. ^h^vftiftBTVl^ 

7i-;U h*vfti:CDTy-;U7;U:3*vgft 
ifA<*lf&*L*. 



[0 0 6 7] *r****r*i:LTI*. ltB*lt*1tft4h 

*— K hy :7;i/*P>*>XVU7:j-*— K 7x=jt< 
xju?*-*— K "t>i'ji'XjU7**— K p-k;ux> 

hftif©;*^?*-*— h». >^;ux;u^-c^~ 
K 7i-;^7-r^-K k >-tf >xn, 
K P -h;ux>x;u7<^— k hy >^;u'<>-tf>x 

ftifCDX^-f h**<3*lf h>*lZ> 0 

[oo6 8] &m$m&t Lxit. 7s/s, >^;ur 
sy. y>w?/» viwsa S??ae;u7 

Sy\ y^7 5/, y # v^P^>;U75y ft if© 

v hy ;ursy. 5/t7^;u7S/, 
yur s / ft if a>r y -;ur s y **fei*r ;u^r y — 
5 y 3Sft if h> ti ^ 0 

[0 0 6 9] y LTI*. ^fWt^7-< 

i;7i^7t^7-r yftif^*cf t>*t*o 

tlftS*ltl^ttJ:t^*»1 ~2O<00Mb**». 
[00 7 0] Y_ 

Yf*. /\py>-ca«$ttrt^rtJ:L^*ai -2 0 

a)2ffi<D0Mb*«*. 2fli©>r-flS^|t % 2fiB©^U 
"7X^A^2I. -O-. -CO-. -S-. -SO 
-S0 2 -NR7 - % -p (R7 ) - % -p 
(O) (R7 ) - % -BR7 -&t z it-A I R7 --efe 

-So (frf£L. r7 it^mm^ ±&tfsmo>'\u?^ 

/^P^>t?S»$^^rL^rt,cfcl^K«»1 -2 0 
-2 00 2<iCD^b*«Si:LT 

^U>. 1,2— >^P^^r*>U>. 1,4-v^P^yb> 
ftif(7)ryU^U>^, y^iZj^f L/>, i/7i-;i/ 

-1,2- x^u>ftifa>Ty-;uT;u^u>»ftif^rf 

t>*l^>o ^fr^PPy ^U>ftifCD±teS*»1 -2 o 
© 2 <i<Dj£<b*ffc& * / \ p f >it L fc/ n p V >{b»lb7K 
^SftifA<^if f»^^o 

[00 7 1 ] 2ffi(D J r<<m'£m&tLXi*. 

y/fJI/y'Jl/X yifil/y'Jl/y, v (n-^ 
y'Jl/X v (i-^nW y'jux (v 
^P^yiL-) y'Jl/X >f^7i-;i/y'JU>, v 
7x-JUy'J v (p-hy;U) y'JbX v (p-^ 



(11) 
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[0 0 7 2] 2fl5<Dy;U-7n^A**r*<t LTI*. JiE 



(A) T^$;hS>*p±r><b£»<&5*-C4,* TE* 

[OO 7 3] 
[<b1 2] 




[0 0 7 4] g^Rl1fecfct/Rl2 

<. TOIB^ (A) *R1~R4 tm&v&z>o 
[0 0 7 5] B^R^fe^tfRU 

a*ai -2oo>r;u4-;HI^/i:i*T'j— 

J: tf R 1 l <*: 5 tt& t m»0> *, <DA<* if £ £ 0 
[0076] c*t f,a>r;u^;u»^fr ttr 'J -;u«fi* 

**iturt*L^ ciibO)5^Tt, 2«*fc(*3» 

<D7VU*/U». «*»6~1 5<B7'J--;U*A<#£L 
[007 7] Xl fe<fctfx2 

xi fc£tfx2 (* % m» ( A ) t^t^lff, 

«<b*x*-efe* C £ *W* L l> 0 

[0 0 7 8] X 

Yli. WE* (A) iB«Ot,0)A<»lf 6*t*.' 
^2la)^-f«$«a, 2fiB(D^U-7«^A^»-e& 
£Ci:*<tf£L<. 2<i<D<r<m*^S-Cfe^C < t^c*: 

u>. 7U— u>Tfc£cfc*<<fcy»*Li\> 

[0 0 7 9] iUTlCJiE-llft^ [ I ] "C^^tt^^^P 
iZ^it^<OM»miZ^r. racist TJUis*) U>-tf 

x (2,4.6- hU>^;u-W>-r—;u) v;^-^Av 

£P«Jh\ rac-v^fJl/v'J U>-tfX (2-> ^;U-4, 6- 



[I] 



h\ rac-v>^;Ui>'J U>-tfX (2-> ^U-4-i-^fp fcf 

f^>'ju>ex (2-y^u-4,e-y (i-^aeju) -i 

*>'ju>-ex (2-> ^;u-4, 6-i; (sec-^;U) -w 

iU) vi^-^A^Q'J h\ rac-V> f/Uy'J 
U>-tfX (2-X^;U-4.6-S; (i-^DtfW H-O-x 

-ex (2-n-^aejK6-y* (i-^new -w>-r 

— VU) S?M-*>A9>D'JK % rac-v> ^;Uv»J U> 

-ex (2-> ^;u-4, 6- v (i-?new -i--f 

;U) ^*zl^A^P'J h\ rac-v>^;Uv'J U>-tf 
x (2-> ^;u-4, 6-v (i-^nW -i--0-r-;u) /\ 

[0 0 8 0] ±ECDJ:5*5* [ I ] -C^£*i&>* P-tr 
[O 0 8 1 ] 

Ut^ 3] 
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[0082] *&Wvmi\Z>*l&/. * PtXbSftlfc EP-549900§fccktf*t?-2084 

ilB^cfcaicLT^^n^^V^^^ft:/)^. tzt* 0 1 7 ^^Ifi«^tvf-TIBSC [II] -C^**l^^«5* 

liJournal of Or ganometa 1 1 i c Chem. 288 (1 985) , S63~ C 1 "C£&o 

67H. ^S8¥4-2 6 8 30 7#^^^IZiBK$^r [0 0 8 4] 

[0 0 8 3] *fc**9l-Cf4. >£a-tr><b#& [a] 



(13) 
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[0085] 5t*. Mizmmmm&\vBm<Dm&4Emm 

^Tffey. UttttlCli. S^Uzi^A. /\ 

<i*i -4<&7;u*;uai. 6£*»6~i o*f£ L<ii 

6-8(07^-^8. -NR2, -SR. -OS i R3 % 
-S i R 3 $f:li-PR2S (frf£LRIi/\Qy>^» 
£L<f*Jt*B^ 0*f£L<l*1 ~3<D 

7;u*;uSS*:i*ftSi»6-i o*?s.L<i±6~8a>7 

[0 0 8 6] R22~r28|£ % ^— CtS^otUt 
<. R21£H«OJS^£fcli*Tfey. C*t^,R22^R 



[I] 



[0 0 8 7] X3 ft^lfx* (i % SlMCH CT 

xi*x$&<. ASSIST. /\ay>i^ % ohS, Btm 
»i-ioji?$L<iii -3<D7;u*;u&. - 
1 o*?£L<iii -3<Z)7;uzi*vg. &3I»6-1 o 

*T£L<l*6~8a>7y-,MS. ^»6-10fffl 
<l*6~8(&7y-;U?Mr->«. «S§&2-1 0*f£L 
<li2-4<&7;u^-;u». ft*87-40»$L<lt 
7-1 OCDT'J— ;U7;U*;U*. Rf»7-40ff$L 

< li 7 - 1 2 a>7;u**,r y -;u«. 6tm& 8-40» 
*L<f£8-i 2 <ory— ;ur;^-;u«-c&^o 

[0 0 8 8] 
[ftl 5] 



R 2t 
I 

■M* 



i 10 



R" R" 

I I 
•M* -M* 

I I 
R*° R*° 



R**R*' 

I I 
-C-C-, 



I I 



R ,4 R*« 



I I 

-O-M' -0-. -C-, 

I I 

R ». R »o 



R*« 
I 

-0-M 3 -. 



I 



R" 
I 



> »0 



I •« 



R 1 * 

I 

I 

R 9% 



[0089] -S n - % -O-. -S-. = SO. =S 
0 2 . =NR29 % = CO. = PR29£f r f£= p (q) R 

~i o#£L<lii -4<D7n^;u&ftic>^;u&. g£ 

-i o©7;i/tP7;^S^L< lie F 
3 &*t»6- 1 o*?£L<(i6-8a>7y-;u&. 

a*»6-1 0*?£L< 1*6-8(7)7 

6-i oa)7Ji/to7'j- ;uS»^L<ii^<>^^;u^- 
□ ^x^us. «*tti ~i o*?£l<i*i -4or;u 
a*^Ml:> h**>S. &3I&2-1 0#£L<li2 
-4<&7;u^r-;ug. K3§»7 -4 o*?£L < li 7 - i 
oa)7y-;u7;u*;ug. tt*»8-4 o»£L < lis 
-i 2ory-;uT;u>tr~^S. ^»7-4o^l 

< 1*7-1 2 0)7 , J-^7^Itfe^ 
[0 0 9 0] £*:R29 < !;r30£|^ ^K-f H^4x t>0^ 



= BR*\ =A1 R z \ -Ge-, 



[0091] ±2ia)T;u^;uSiiiSffitt(D^tciitt^ 
*LL*r7;u*;u&-efcy. /\py> (/\p>f><t) \t? 

[0092] C<B«*5fc5t [II] -CTr.ZiX&it^toO)? 

*>-e&. mi*. e;;ua-^A^frii/N7-^A-cfcy. 
R2iii, s^ic^c-cfey. -4cor^;u^ 
-efcy. R22- R 28ii, KiMzm-v^mu^xi^xt, 

y. X3 tS&lfX* (£. 5L>IC^-T?tiS^oTl^Tt, 

fey. 

[0 0 9 3] 

[ibie] 



(14) 
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I 

-M* 
I 

R" 



R t. Ra . R „ 

I I I 
-C-C-, C- 



I 



90 



[0 0 9 4] (M2 \Z*r4mXth<-). R29fc < fctfR 

4(D7;Mr;u»£fc(i&*&6~i oo7'j-^8rft 

£«> ) -CfcS<b^B3*><**£L<. B»Sr22^J:u:r28 
li. r23~r27|^ feSSl-40)7 

[0 0 9 5] S^ICI*. Ml*. v;^-^Atfey, R 

I 

I 



2i|i % SiMcpj— c£fc*»i ~4<&r;u*;ua6-e*y. 

R22fc < fctfR28f;fc % ^jRH^-Cfcy. r23-~r27(* % 

-t?t^^oTt^Tt,<fc<. StJRSM ~4tf>r;u*;ug 
^tcii^^rfey. x3 fc<*tfx4 f* % ix-r^t,^ 

[0096] 
[<bi 7] 

R 2. R 2I 

I I 

-C-C- 

I I 

R 30 R »# 



[0 0 9 7] (M2 >r^ftfey, R29fc£tfR30 
fi. SlMC|^--Ct&#oTl*T*,cfc<. 8t*»1~4 

R 29 

I 

R ,fl 



^A-Cfcy. R21|* % >^;uat-Cfcy % r22~r28|£ % 
[0098] 

J4bi 8] 



[0 0 9 9] T&£<b^&a<**£Ll\, VlTIZZ<D&5 
fcst [II] ■C^$^^>^D-tr>{bB'«!l(D^r(*«$^ 
"To rac-^y ^;U->U UV-^X (4, 5-K> */-W 

-AO *}J**}& ay h\ rac-v>^;u->u u> 

^A^P'JK, rac-v> ^Uv'J U>-tfX (2-> 

y h\ rac-i?y^;u->y i/>tf7 (2. 3. 6- h y * ^ju- 

4.5-^>y-1--f >^-;U) ^HZ^A^D'JK, r 
ac-> fjl/7i-;i/y'J U>t*X (2->^;U-4 f 5-^0 
f JlO v;Un - OAvC? □ 'J h\ rac-v^ 

-AO y/^^A^aU h\ rac-v7i-;k>'Jl/ 
>-tfX (2-^ 7-)[,-a-71l + Z7 I — 1--T ^t^JU) v>U 

az^Ai/^a'j h\ rac-> ^;u^x -;u-i>'j u>-t* 

^A^P'JK, rac-1,2-x£ ^v^A-trX (2-> 

h\ rac-1,2-X$ >v-f ;U-tfX (2-> ^^-a-T-t^ 
37 h-W /U) vJ^Z^Av^ D 'J h\ rac-1, 2 



;U) *?fra — ^J**?9a*J h\ rac-1,2-:?* >s;-ou- 
tfx (2-> ^;u-a-T-tr-^7 h-W >v"-A0 v;ua 

[0 10 0] *tz±tt<D£?tj:it&totp<Dis)\,zi=.'5A 
CHt^o *&lfl-CI£. a** [I] [II] 
rffll^^^A<. RS!*frl*Sl!*fflL^C^:fC^ 

So 

[o 1 o 1 ] JiIE<&£5fc>$a^><b^«3l*. 2 ma 
tXk^fe [A] iLt, Cn^)C7)5*.-Ct. rac-v> 

*;u*>y u>-tf* (2->^;u-4.6-i;-< v^pfcTju-i- 
y u>-tf* (2-^^;u-cr-riz^-^ h-i— c >x— a*) 

yjmzOAy{7 □ U h\ rac-yVf^y'Jl/>-e^ 

{1- (2-*t;u-4.5-'0 % /-w >«r-A0 v^a-O 
[0 10 2] KM] tttT^Sz^At^y^fel 
-I] Si7;i/5-^At^rMkSa (l^T rfiR»[B-1] 



(15) 
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*^-CftoUc):<, £fc#Bfl¥2-786 8 7*H> 
[0 10 3] m»(D7;i/5/^>lt fcntittfT 

lea)* 5 fcar&ic* o r s?isr * c *<-c * * D 

(1) q&***^-r^<b^^€)iMi^S**^wr 

•J7;u^ur;u5-^A/d:<fa)^7;us-^Aib^^ 

(2) ^>-tf> % hjl,X> % X^UX-fJk f K7t 

(3) -r*>* ^<>-tf>. Mux>fc£o*g#*-e hy 

o>mm* xmtfy z sit s * * 7m« 
[oi 04] fcfcirr;u5/*i*>ii. '>jt<7>*r«&« 

;u 5 y ><Z>ft SS&f:: BAB $ ii-T £ l\, 

[0105] r;^5y^>*gsss^■r*(glzfflt^f>H^ 

*«T;U5-<t?A4b^tt£LTI*. ^tttfjlcfi. h 'J * 

A. hUsec-^iUTJUS-^A. h'Jtert- ^;U7" 
T/U5-*t7A. KU^-^^;UT^5-^A. h'Jfv/^ 

r^us-^A&ifcD h u r;u^;ur;u5-^A. h > 

x^A4ifa)h , j^P7;u4r;L'7;i/5x^A, 
;ur;i/5-^A^D'J h\ yx^7Jl/5x^D'J 

S-^A^7 □ 'J K^ifC0vT;U^UT;U5-^A/\^-f 

h\ t?x^;ur;us-^A/\< K^-r h\ tf-fv^n* 

T;U5-^A/n-T K^-< K^irO)v7^l/7;U5x^ 

Kfc **: <& T ;u*;ut;u £-0A7U-n*v Kfc£f*< 

[0106] z*ib05*», mjt/u+jutjus— 
A. KM v^ar;u^;uT;us-'t7A*<»^L<. MJ 



[0 10 7] 

(i-C4H 9 ) x Al y (C 5 H 10 ) 2 - [II] 

(it*, x. y, zliiEOSfcr&y. z£2x-Cfe 
So ) 

-tisa)* 5 fc««r;u 5 -^A^b^«5ii. 2ttKU:*§£ 

[0108] r;usy^rti-><D*?a^^ii8S?«icffl^ 
lti** -<>-tf>. h;ux>, 4rvL/>, 

7 s * ^^^^^^rifOHitttee^bTK*. i^n* 

;**^^a)5^e^&€>tN(i±l2^§Sl*<b^m. fltflfrfc 
SUb**. 8iBSSlK<b**<D/\ny><b«3<hy*5lt. tS 

9fS»l«^b***/cl*§gWtt8^b**)b<»* Ll\ 

[0 1 0 9] [B-2] **^KZJ&m-?Zititto 

-2] mt2>*a-tr><b^fci [a] ££(6LT*r;*->»£ 
f&rit"t**b£«5 (JiTF r«^tB-2] j i:l5K-r*Ci:^ 
fc^o ) tLXtt. ftRS¥l-5 0 1 9 5 0#m 1$ 
BfWl - 50 2 03 6fm ^BS^FS-I 7 900 5 
«S8^3-1 7 9 006§^«, ^BB¥3-2 
07703#m SBB¥3-207704ftt«, U 
S-547 7 1 8#^«^^lc|HK$^ifc;u-<x», 
^ >te<b^«5 <*: a:* ;u?t? 5 ><b^& **ff -6 c t tfv 

[0 110] MXBtltlt h'J?xx;U7t*P>. 
hUX (4-7)1,* a ?Kp> % hUX (p-MJ 

;U) 7f?P>, h'JX (o-KUW h'JX (3,5- 

i?>f/i/7n;H 7t?p>. h'jx (^>^^;u^-n^ 

I-W ^P>. MgC I 2s A I 203. S i O2-A I 2 

0 3 fc^*<^-C£*o 

[0 1 1 1 ] <<*>1±it'&totLXlt* h'j7i-^ 
Mz^Af ( / <^7Jl/tP7iiW Ttfb 

7\i[y— N,N-i;>f;u7xijx^A 
f h7^rX (/<>^ ^.;u^-p^xx;u) tKu— 

[0 112] -h)\,K^^it^tot LTIi. K^r*^5 

A (1-*;UK K'r*) ^U— K h 'Jn-^fJI/7>^x 
^A (7.8-v*;U/<^>T*) h'Jn-^f^ 
7^-^A ( MJt^/W K^-r K-7-*/l//< f ^>f ; 
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[0 113] ±U<J)*otfi**U*>l,{t<e:totELK\~X 
4*^*limf&'t&<t'£mB-2l it. 2«Ja±ffl^i* 

[C] ^«7^5~r)A^ 

i=«fcy [c] *«r;us-">-Mb*ft (kit r>£# 
[C] j c£*<fc£ 0 ) £ffil>£ci:Jb<T# 

CO)*r«ST;U5-^A^«5 [C] £LTI*. tz 

£*.tfTtS-«ft5* [Ill] tjF$tl^^7i^-0A 

<b£&£^lf*C<ttf-e££o 
[0 114] R9 n A I X 3 - n - [Ml] 
(5t* % R 9 |*e?SS»1 -1 2CDgMb7k*§£T?fcy. X 

*o ) 

8tfk9i 1^12 <D8Lit7kM&t LXit. f-<t *lf 7;u* 
ttMdl*. x^;t,£ % n-^ae/H, -fv^ 

[0115] C CD «fc 5 ;U 5 - ^ A<b [C] 

£LTI*. ROMlcliTEOJ:3<t<b*«8A<*lf6*i 

;U5x^A. MJ JUT 5 — K'J(2-lf 

;u^*v;u) r ;u 5 -^A. h y ^>;ut;u 5 x^ Afc 
£a> MJT^*;u7Vus— >5A % -f v:?ux;ut;u5x 

^A^P'J h\ ^/f^7;U5-OA^D5 KttJfes? 
tju^uta^x^a/n^ h\ /^UT;u5x^A-fe 
**£py h\ if;u7^5-«!7At7^P'j h\ 
vz?ae;uT;u=x^A-tr**^PU h\ ;7^;ut;U5 
x^A-trx^py h\ xf;u7iUS-^At^^^a 
s K#£\D7;u*;uT;u5x^Airx*/\7-r h\ 

^l/S-OAy^ □ 'J h\ xf;u7/U5-«!?Av^n 

■J h\ v^ptf^r^us-^Av^Q'j h\ x^jut 

^Sr^Av^D 5 hV«j:^7^7Jl/5-^Av/\ 

f;u7;i/5-^AA^f K5-f Kfcif<z>T;u*;uT/u5x 

[Ol 1 6] *fe«-«r;u5-^A^» [C] t L 
T. TIB-Aftst [IV] -C*S4i4^*»*fflL^*Ci:* 

R 9 nA I L 3 -n [IV] 

(3**, R9 l*±B£B»-Cfcy. LI*-OR10» % - 
OSiRl1 3 S. -OA I Rl2 2 g, -NRl3 2 g % -Si 
R 14 3**fcl*-N(R15) A 1 Rl6 2 £r&y. n I* 1 - 



2tft«, R10 % Rll, Rl2fcJ:t;Rl6(i>^;uJ|^ x 
7iUH. -f V 7a if jug. 4 % J?*Mt % ista^lris 

Mt. :7xX/U»**?T?fcy % Rl3tt*«aT. 

x^;u». -fv^ae^ ?xx;u*. MJ>* 

x^uaiftir-cfc-So > 

Z(D£ 3 5 x^ A<b^«5(Bfc*-CI** R7 nA 

I (OA I Rl0 2 ) 3 . n X&Ztl&it&te* fc£iLtfEt2 
A I OA I Et2 . (iso-Bu)2A I OA I (iso-Bu>2 

[0 117] ±gB-«5t [III] fccfctf [IV] 
**«T^S-^Afc*»a)*'Cf** -»^R7 3 A I T 

«S*t«fb*«j*<»* L < % «icr7*<< V7^;i/S 
[0118] *9twvm^*>i\%>*\s~? << >m^mm» 

it. [A] % J«»[B-1] <*fcl*jjt**[&-2] ) 

i/^Mic^y^ [c] s^stta4b***a**f=ri 
* is? * >»**t»t4z <t ic* y H»-T* c £ *< 

[0119] * ^m&mtei&<»mmizmi*h>tiz> 
^fSitetit^m»»tLxS:»mzit. 7p/<>. 7$ 

^*-*>. ^7*>* -x* 
Kf*X fTatt£aBMIkafl»ML is* a*:/ 

SSftBKb**. ^<>if>. h>ux>, 

SteK^b**. x^U>?PUh\ ^p;uK>if>, j? 

^ n □> $ >&ifa)/Npy><bK<b*^fe^LM*c*i^ 

[0120] ^u^^>s^ffltta*ia»-r^iBa)ft* 

-2] ) ttfLK [A] &«S*r«^ «»[B-1] t«» 

[c] t*«*u ftp-cjt^ [a] «x«r«^ * 

^ [A] t*»[B-1] (*fcttl*#[B-2] ) £*a* 
L. 2fei>-e*^ [C] fe^L^li, 
[A] irfig^ [C] fc*a*U *t^fi£»fit»[B-l] 
(*fcl*l«»[B-2] ) tBft"r*Cfc*t»*L^. 
[0121] ±EM»*Mt*l:iLt* J5E^[B- 
1] «a>r;us-^At. fi£^ [a] ^^ag^is^o 
a^tt (a i/a»*B) 1*. M10-10000, 
»^l<i*2 o-5000-cfey. f£# (a) omm 

it. ftlO*8-io-1^/ij 7 Hk »$L<li10 

-7-5 x 1 o-2^;u/y v MKDlcffl-efc&o 

[0 12 2] J«»[B-2] CML^««*. Jjfcft [A] 
»[B-2] t0*)l,lt (*» [A] SX»to-Q ) I4 % » 

»$L<iio.i -soteB-efey. 

^ [A] <0SJtl*. Mi 0-8-.1 0-i*)\,/iJy h 
»^L<li1 0-7-5 x 1 0-2%A,'" l Jy KiU<Dffl 

[Ol 2 3] «^ [C] [C] * 
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-^Agi?- (A I B-l) £<Diimt (A I c/A I B-l) 
I** a*0. 02-20. #£L<l*0. 2-1 OflOKSH 

[0 12 4] ±E**at/S#tiU i^*tS^Lrt 

*?£L<ii-2o~i 2 o^-crfcy. ^tt^^iii -1 

OOOM #£L<I*5~6 0O#|H]-e&£ o 
[0 12 5] *«^-Cffl^t>*t^^-U^-<>S^ffl«^ 
fttfc^MWa*:, ±IBrit# [A] . [B] 

cc] a>5*»**< t*,-m<DtfL#tfiBfti! 

[0 12 6] ^aS(*i:Lrfi*?LHS^b«5A<»*L 
<. fr<»:xlfSi02, A I 20 3 4'^«^4:iW 

-f>. t L < lixf u^^i^t t til* 

[0 12 7] &tz*§£&Vmi*t>tlZ>*\s7 4 
^li..±ECD«tt^«Stt:. [A] . [B] % 

lZ*»m& [C] ^6»*S*i4*U^-f >«**«-c 

[0128] ^mm-sizm^ztizj-isy <<>t it 
[0129] fcfc**ET?m**;K&*u:7* 

*JH*ttO>J*5h tztKlt. MmtiL&tLTOMtZi, 
[0130] *^^lc«4^aeL/>^x^x h7- 

s* * * 4 z £ ic * o x »&+ * c <t #v * 4 o 
[0131] a^fiKsm^. »«m^fc<!:a>?8*§s£ 

[0 13 2] fi^SStt. ■jMft*&JElfrr«REf= 
I*. il«-5 0~1 0 0°C. #£L<l£0~9 0°C<DiS 

I*. it0~2 5 0U ^L<li20-200°C(Di 

izit. M^&JtliJIfto-i 2 o°c. »$L<li20- 
1 0 0°C^jcH-Cfc4ci:A<II^Lt^ 
[0 13 3] S^Ertli. «E~1 0 0kg/c 



m2 . #*L<l*»S~5 0kg/cm2 a>ft#T"Cfty. 

fcfet^r * ft 5 c * # «o 

[0134] *^lC«^^Se*#<D^jr4 2lftl2l±fC 
[0 13 5] 

I*. hU7h^^fr>f^<S<, Witt. Bffctt. H 

izmm?z>ztt<v£z>o 

[0 13 6] ttlZ*§&mzm&Zfatfl,>%kJL^7, K7 
[0 13 7] *fe*^^IC«4^PtfU>^X^X K-7 

*LTl**fctf>. t-hi/-;usfi*<*:y«^b*r4c 

tA<-C#4o *t>fC**^fC«4^DeU>SX^X h 
[0 13 8] 

[*jfi«] ^fc**w*sgifi«(Zcfey*»«iicKwr* 

[0 13 9] 

[«sttsi«a] 

[0 14 0] [«■«]« [f|] ] 1 35^* "J>*"C 
M3EU d I /gtf^Lfro 
[fl^**** (Mw/Mn) ] (Mw/M 

n) I*. 5y7Kra»GPc-i soctm^ oto 

[01 4 1] M*7Alt TSK GNH HTtfc 
y. *^A-9"-rXlil:g2 7mm. ££6 0 0mm-Cfc 

y. *7A^(ii 4 0°c<tu MMi::f*o-2?0aa 
(ftttfttXxS) fcck^KfbRftjhffltL-CBH 

T (SESaia) 0.0 2 5M%$fflt\ 1.0ml/#-C 
»M*t±. I**4;gJ£li0. l*«%fcU Kft&Aftt* 
5 007^ *P'J -/ h;U£ U «ti3SI<h Lr^SSUrtt 
SfflL^fco S^H?Ky^^U>li. #^«A<Mw<l 0 0 
0fecfc^Mw>4 x 1 06 iZOt^rttJBV— tt»$ffl 
L^. 1 000<Mw<4x1 06 i:ourii^U7*>^ 

[0 14 2] [Bfll] «ISe#*B«ttt % 1 0mm 

0OI«*4^^*C^2 00mg(Dmi*J 1 ■lO'N.** 
^O^ ^X>|zJ$|-rz*«$-B-^K»<Dl3c — N M 
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rox^ a«. 20U uses* 

»25.05MHz, h^Ufil 5 0 0Hz % ^ -f 

;U^— «1 SOOHz. /<;UX«yjgL^W4. 2 s e 

c . mnm» 2000-5000 scoasftftaT-oa 

[0 14 3] [h'J7K^^fr>f>r] ^Woa 

NMRX^ H^iSL, 1 9. 5-2 1 . 9ppm |C£ 
4x*tf— ?0±®fS (1 0 0%) lc*rr&2 1.0-2 
1 . 9ppm tC^^tf-^<©®5»<7)»!^ (%) 

tZo 

[0 14 4] [2,1-|fAlcS^<^a^CD9J^] Poly 
mer, 30, 1350(1989) ) £#%ICLT. IffllE Lfc;£&IZ J; 

[0 14 5] [KjS (Tm)]K8ft5mg$7^5/< 

>i:te^iot/»t2ootf-c^L, 2oo«tre 
5^ra^Lfc<D*>2o°c/»-esa^-cKiSL. 
-ci o^/#v&&r v*#>tzo sis 

I*. /<-^>X il,7-ttSO S C - 7 igl^ffl LNf: 0 

[0 14 6] [t&Altft] gLI&9t'J>1X< tt>2 4B*MI1 
iSL^IS* 1 . OmmO^bXy- h(7> X HtsltfrH^C: 
c*y 

[0 14 7] [fc-h 
CD ^-r;uAOf^fi£ 

:7UX«±|CJ5£0. 1 mmO>7;U5fflCD*>— K PE 
T«i/— K t)cktfM$15cmxl5cmft|;|BtJ 

CCD* A (fflyfc**lfc«#> IC3. 3 g(DK*4£ 

[0 14 8] ±teZflsX&Vte2'£frtzttn&2 OOt 

ffe. K»rta>m^*15y»<yc^ JlOlE (5 0kg/cm2 
G) JHEj$ft yigTo ^Lxr*«(C1 0 0kg/ 

cm2 GIz^EEU 2#Wttffitt!Brf 60 JBIEf£:7UX« 

*^ux«/)^isyttjL. o°cics»W/)W=^fc»ia) 

^UXtilC^Ll 0 0kg/cm2 GT?4#fe1taff?%SP£fr 
ofcSL IHEL. K»*^ydJ-To &z>txtzZ?<<)l,J±<D 
19— fc#n 50-1 7 0 /imC&I^t&of:::?^ ;UA£ 

[0149]© t-hv-;u5tS<7>S^ 
:7-<;UA£l 5mmrtl(7>SfiftlC«jy, ^<7)-tfe$Ste^ 
*71*-C£ ^iCCjt^O. 1 mm<D&ft<D2til<D J r7n> 

-tfua>sjta)^*ai:5 o c^^-c^^-c^5o t— h 

v-;U^<7>E>3li2kg/cm2 % t - h iU9*Ml* 1 » 
£ L V— ^rtlliSmm (tto*C*>— ;UDi»(* 1 5mmx 
5mm) T?fe^) 0 



[0150] t-hi/-;uaffl*±B#fc-hS/-^S 
m/^o>?io»yiSffiT5io»yKe*fT3ci:iCcfey 

[0151] iaiLfr^-CS^^^CDftt-K^— 

S0?P7hS«8^. co)iS^«ic300g/ 
i 5 cm<D$l*t&J££^St-h^-;uS££ fc — hv 

[0152]® x— v>y*&JKDt — h ;u&JSa> 

as 

;UA(7)X-i;>y42lSli, 5O%0>1EjHflifif::7B 

[0153] i^jisT^xmm -?)\sT^*wmt. m 

{tie— S0>ffi£ (5g) *AMtT 1 mm0?L/7i/- h 

■ttttlcj:oT9l«lkafieaiSU 
fcttattft (mm-1) £#tf> % t*l*"7^f>X««t 

[0154] [^n^^>^i6^] ASTM D189 
3lC^i:T»<ffiLfc« ftll O cm. £3 1 5cmfl)7-< 

«rf*£<*i o k ga>^fi£&x. so^ir-t- 
Bacsmu i cmftfcy0«fl«tBtj**^p->^r>y 

[0155] [^-f X] ±IH(D t - h *>- juHttaS3H 
Sffl(c^s*ttfc^-r;uA* % astm D1003- 

6 1 izmmLxmiZLtz* 

[0 1 5 6] 

u>-ex (2-y ^it-a-V-t*^ h-i 
-f>f-;i/) •SAv^au K (it [i i] "C^ 

S*i*>*p-fe>fl:*1*) 0>S2&] ArSIftT, HP 
77XaCAICl3l20g (0.90 O^EJU) % C S 
2 6 00ml <DS^*7K/N*^-C5°C|C^iPLfll»L 
fro 

[0 1 5 7] Z<DtplZ7t-}'7T>'\ 1 0 g (0. 7 1 

>^'JP'f^P l JK90ml (0.92 1^/U) <h 
CS 2 1 OOml OS*** 1»IH*>ltTftIilf=. ST 
»78L 5°C-C^t,(c. iR|HH|»Lfc. 

i=&*±jm^x— ^TttULfe. x— rjmsisfa 

NaHC0 3 7k, ttlvCttfDN a C I *T?*»Lfc*. 

ch 2 ci 2 , ^^r-y-^^s^^is^ it, v'j^yw 
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7At«au TE5tT?^**i^^r h> (a) $¥B<* 
£ LTT6 1g (0.2 7 5^E;K 4R*3 1 %) »fco 
[0 15 8] 

[<bi 9] 




■• (a) 



[0 15 9] a^^fr^/S^O^tt^TlBlC^-Tc 
M + 2 2 2 

I R (KBr) 1 6 9 O cm-1 

NMR (CDC I 3) 1.36 (3H. d. J = 7H 
z) , 3.43 (4H. s). 7.24 ( 1 H. s) 
7.3 8 (1 H. d. J = 8 H z) 
7.62 (1H % t. J = 8Hz) 
8.58 (1 H % d. J = 8Hz) 
ArSISlT, =a^^xn|cmiB^r h> (a) 25g 

(0.1 1 3^E;U) „ *&7k<r f-7tKO77>500ml 

H 4 .3.2g (0.0 8 4^) * 2 0^*Mtr'>l:-r 
0*Dx./io flQ*.&:fc>o*:&. 5^T2Btfyj«»L*=o S 

xfi«<DL i A I H 4 ^^«Ltc 0 
[0 16 0]Na 2 SO 4 *A*U 1 0^«»Lf:S, 

fr 0 SI*CH 2 CI 2 T3fc7*U S»£;IliLk£;: 
*»«feBHt* 2 6 gftt-o Ca)H*$CH 2 C I 2 1= 

*»*-a->a-hv'j*^u*^A*aLyc^ sis 

U TlH^"C^Sn^T;U3— ;U (b) <7)lt(*Mt±<*?l 
p^S2 4 g (0. 1 O 7 5 Ut^k IX* 9 5%) » 

[0161] 
[<b2 0] 




<b) 



[0162] zcDT;ua— ;u (b) lictifcLtWSit*- 
?\ K*KK«fTl*. ^U^V (c) £ Lfco 
*>7;U3— >U (b) 8. 8 0 g (39.295 'J^U) . 



'O-tfl/l 0 0ml . p-h;UX>^;u^>Hl OOmg 
(0.53 5'J^) CD;^«5*A r »H*T. 40t 
t2 O^WftllMl»Lfco CCDR«S^«5(CK 2 C0 3 fc 

[0 16 3] 82E£CH 2 C I 2 T?i*^L. 3t»$ill8 
U ffl^U^-f>3*7. 9 2 g^fco 

CH 2 C I 2 LT^ 'J 

7A-C98L, TfB^r^$*L^^U^^> (c) 
@f*<t LT7.10g (34.55 ifc* 8 8%) 

[0 16 4] 



[<b2 1] 




[0 16 5] »P>4xfc±^«50)«3l4$TIBrc^-r o 
M + 2 06 

NMR (CDC I 3) 

2. 24 (3hU bs). 3. 41 (6H % b s) . 6. 
98 (1H, bs). 7.22 ( 1 H. d. J = 8H 
z). 7.36 (1 H. s) % 7.42 ( 1 H. t. J = 
8 H z) . 7.70 (1 H. d. J = 8 H z) 
A r#i»T, tU7^> (c) 6.01g (29.17 
5 >J%/U) . i*X-f^8 4ml . CuCN 7 2m 

<&*IC 1.56M(Dn-BuL i^+i^>»a20.54 
ml (3 2. 04 *»TD-h*fflt\ 3 0 

i.5ft(Bl«»Lfco ctf>+lc % e;/^;u^ap*>^ 

> 1.9 7ml (16.0 3 5'J^b) ©I*I-f;i/ 
5ml »*£2 5#*M*TJ)DiU *0>&* 1 6^1^ 

x-^r;u«£#*tU *fi$CH 2 C I 2 TttttLfc. 
X-f^fcJ:i;CH 2 C I 2 tt&&t>1*:TN a 2 S0 4 Tf 
IK*** &$BU fcS/UMfcft*»fc 0 co)fflv'j;Mb 

&)£CH2C l 2 -^^r-9-> (1 : 8 v/v) "C'J >X 

««U TtEst^ 'J Mb«J (d) 

t LT5. 1 9 g (11.095 U^Jk 11R*7 9%) » 

[0 16 6] 
[<b2 2] 
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Clh 



ClU 



S i 



N 



CH 3 



[oi6 7] w&H/cSfiettottttSTEic^-r. 

M + 4 6 8 

mp 191—194 °C 

NMR (CDC I 3) 

-0.3 9. -0.3 5. -0.2 7 (^T6H, -£ 
*I-f*ts) . 2.33, 2.3 9 (^^1±r 6 H. 
*ls) 

3.39 (8H. bs). 3.97 (2H„ bs) 
7. 0 3-7. 9 3 (1 OH, m) 

A r #ffl&T. U Mbfc) (d) 2 . 0 0 g (4.275 
'J^EJU) . $8*7- h^t KP77>1 2 Oml <7>g^«5 

* K^-fT^x-r-b h>/<x*ffii>-5o°c$r^aj 

U 1.56 MOn-B u L i <3)^>8« 5.47ml 
(8.5 35'J^) *STQ-h£ffll*2 0#j!>MtT 

Cf 

\ 



^©^Lfco s.fcm$*£ *=7474 x-r-t h>/<*£ 

fflLN- 5 0°CIC^L/c^. -3 0tfl)CH 2 Cl2 $ 
1 2 Oml JO*.. 8l>tZ rCl4$0.99g (4.2 

fco EJS;i^«3£a&u gs£cH 2 c 1 2 -eat* 

L. a«*aiffiL2. 3 0g<Bffl±fi£B5$»ko 
[0 16 8] C084««5^f h^t KP77>8*tf 
CH 2 C I 2 £JBl^-Cflia!L*:<t;:*K CH 2 C I 2 «T 

7-b5#(Z)^>fJUvUL/>-ex (2->^U-a-7 r -tr 

Omg (0.6 4 5 y^JU. ifc* 1 5%) 
[0 16 9] 
Hb2 3] 




[Ol 7 0] »f,ttfc±««50)«5tt*TIB^^-ro 
M + 6 2 6 
NMR (CDC I 3) 

1.36 (6H. s) . 2.37 (6H. s) . 3.20 
-3. 5 O (8H, m) 
7. 1 0-7. 7 5 (1 OH. m) 
[Ol 71] 

[Xffifli] *»l:Ml»Lfc2'J^hW*-h^ 

L/ — ^F"9->£9 0 Oml. >S 7 O gttii 

hy-f v^;ut;u5— i s y^juinx.. 7 

0°CfC#SLfc*. ^PtfL/>^LtiEl4kg/ 
ififWl -Cf»G^fcrac-i?>^;U*>y U>-fcf* (2-/^ 

;u-*-7-tr-*-:7 h-i--r>f-;W y;^^Ay^ p 

•J K$Z rlflCftSLTO. ^ 
°eU>^ilia^lZ«*&LT±K^1 4kg/cm2Gl^«*> 



fc*< beo £*t o fco 
[0172] Ba«LT**<D>*y-;u*-c* 

y V-£@lfcU 1 1 0°C-C1 2^|W^ffft«Lfco » 

2 g -e&y. s^st±i*4 5kg • TKy -7-/5 y^uz 

r ■ h rV$>ltz 0 C<B#U-7 — I*. 1-:7-r VA^flto* 
ft£*&£8. 2^;U%^LTl^::o «®tt£ [r,] 
1*1 . 8 2dl/g. m&l*1 1 5. S^Tfcofro 2, 1-# 
A(cS-^<ma^(DtlJ^li. «J0. 3 8%-Cfco/co 

[0 17 3] s^^tc^y T-lZOlx-CiSISLfc&lte* 
H2lC^fo 

[0 17 4] 

[Hffiffl2] 3fc#f::g5§®«Lfc2 y h;u<o^-— 
ls—y\Z % ^*r-*>& 90 Oml. 1-^f>$1 OOgft 

jMk hy^f v^;ut;u 5 -^A*i s y*;uftiii. 

7 0°C(Cj^£Lfc&. ^PeL/>$iteltiEl 4kg 



(21) 



**Bfl¥8-2 8 3 343 



py K$z rjg^izgi*Lro. 002 = y^/nniu 

^^*^6 0»IHS^*fTofco 
[0 17 5] M£QL ^Lt^tO>^y-;u*t^ 

3g-C&y. S^14li3 3kg - ^'J V— /= «j^;uz 
*i£#<i£i 3. o^u%#*LTi*fc. ffilSttJt 

[tj] li. 1 . 8 1 dl/g. MjfiM± 1 O 2. 3°CT?fe-3 
fr 0 2, 1-#AI::»r5<R«*S£a>fi]£l;J\ #3 0.3 6% 

2 (c^-fo 

[0 17 6] 

[3S«5«3] ft«HCft3MUftLfc2yy hJU4>*-h9 
ls—7\Z^ ^*>i9 5 0»k 1-^f>J1 3 0gtt 

7ot:fcjiaLft:ift« *ntfu:/*«*LT±ffii 4kg 

$&&«1 -Cff&tLfcrtt-^jt^jl^y (2-> 

PU K*Z r JS^lCgUtLTO. 002 5'J^^ftl^ 
^□tfU>*iI«WIZ«|&L-C^E*1 4kg/cm2 6 (C« 
%«<€>6 0»(BII6$ffofc, 

[0177] fi£&. «fcftLr^*co>^y-^T?7K 



og-cfcy. m£JStti*2 2kg- Tffy ^— /s ye;uz 

;h,£#&£l 7. 7iWtSLtl>fco «BBtt* 

I*. 1. 7 9dl/gT?fcy % ttj£li8 9. I'fc'Cfe 
ofco 2. lH*AfcS-4< JUMteti>Mft(*. f^O.3 5 

[0178] 3**ifc/i^;^-i::o^Tii£Lk«3tt£ 

«2IC^-T 0 
[0 17 9] 

lo—7\Z^ ^*-*>£ 8 3 Oml. l-^f>J100gft 
7 0°Cf:if^L*:SL :/Ptru>*«»LT±E7kg/ 

ILtO. 00 5 sy^UJniU ^Pfcf U>*iiaMfc 
L t±E* 7 kg/cm2 G (Cft^ b30 

ffofc. Jtt&Lr**<7>>*y-;i,4>-c#y*7 

-ftBttU 110W1 2*IHXEtt*Lfc. 

[0 18 0] »e»#lfc/f'j7Hi3 3. 7gt*U, S 
*S1£M:1 4kg- tK'JV— yqE/UZ r • h r 

5. 3%JUK**LTl*fc. «RBttS [»] It. 1.89 
dl/g. IttiSlil 1 O. OtTCfeofc. 2. H$AlZ*-3 

<*ae*a>Mdf*. t*wiwiLi5iT-c*ofc. 
[0181] »6#ifc*y^-icoi\r**Lfc»ttt 
«2ic^-r 0 

[0 18 2] 
[*2] 



(22) RB?8-283343 





ftttttl 


xa«2 


XttflfS 


ite«i 




8.2 


13.0 


17.7 


i 25.3 


SKttft [17] (dl/g> 


1.82 


1.81 


1.79 


1. 89 


CMw/Mn) 


2.0 


2.0 


1.9 


3.5 


IKATm CC) 


115.8 


102.3 


89.1 


UO.O 




55 


51 


41 


48 


Bff 


1.0 


1.0 


1.0 


0. 94 


"C-NMR (®«. *0 


97 


97 


97 


100 




126 


104 


93 


118 


b-^-^M&SK (XT) 


ISO 


107 


97 


LSI 


7Af^I« (mm" 1 ) 


37 


34 


29 


29 


yay + vrJS* (g/ea) 


1.7 [ 


2.1 


2.6 


13 


^-f^C («) 


3 


4 


3 


3 



[0 18 3] 
[«ifi«2] 

lrac-V*TJi,*>i) U^-tf* (2->^U-4, 
□ IfjU-W >«r— iU) v;ua-^Av^a «J K (^ 
Ci] -e^*;K*>*n-tr>fb^Ba) <&^rifc] 
(2-/ ^;u-4, v tf ju) >f (Jb^fo 
0) <P£fi£ 

Jfc#fcg*s«&Lf::i "J v h;KDSlCSlc^br;U5- 

■!?A1 23 g (O. 9 2^) % Z«M*2 0 0m I 

*ttiMK co^i,3-^ v^Pfcf;u'<>-tf>7 8m 
I (0.41^) ^>^7^'jn^Mn'JK45m 
I (0.4 1 ^;u) £-«Hb&5S4 Om I £;E*L*=* 
jS^20-2 5tT?lTLf: fl 1 2 ^IHl^S-CS^^-a- 
fcS. *1 kglcjtoiu x~^;i,-cttdi*tTof-o 

B£2*f::*2feU x-^;Hf £«lJgL*:£ 6 8 

> ^;u-5. 7-v-r vzfa tf;u-i— r >y / xDmsfo* 3 

g£&/c (^ : 4 7%) 0 

[0 18 4] fttflCgSlit&L*: 1 hJU00S*6»lC 
Xmit^mi- MJ^A3. 3 g (8 6 5'J^) , X 

^;ur;ua— ;U4 Om I £tt&*. c<D4»^;*g^«g 2 

1 . 1 g (78.65 i:If;i,7^-;U3 0m 

I OlpiSJ 5 0°C"CSTLfco »T*S7&6 0°CT?1 
BIUL 7 0 o CT?2B?flS]j5££l*f-gL SfC*»^*^L 

$£@L/c&. X-f ;U3 O Om K 7k 1 O Om I £flD*_ 



fcf=«fcy. 3tf*fe*&afcT;na-;u2 i . i zZfttz 
mm : 9 9%) o 

[01 8 5] 5t^fcs^ta»Lfc 1 u *y fuarassic 

±&(D7/H3 — ;U2 1 . O g (7 9 5U^l/)* K>-tf 

>5 0 0mi SttM, C(0^/<7 h;ux>x;u*> 

»1*fttt50mg (0.555'J^;U) SJH*.-C1B$ 
W«3SLf::o ISfamttA3 OOml ICS 

5. IttO-f ^^^KSIitS^ftSfeCD^^f^irLri 

74- mmmm:rv-^*v^) vnwLtztzz. s 

^T>&mtoQ>&m&7=E)l'77Xt Lt1 7. 
6 gSf: (l|R^ : 9 5%) o 

[0186] NMR (CDCI3, ppm) : 
<5 = 1.32 (3H % cU J = 7.2Hz) , 2.16 

(3H, s). 2.74-3.20 (2H. m). 3.2 
8 (2H v m), 6.60 ( 1 HU s). 6.98 (1 

H. s) . 7.12 (1H, s) 

I, r-v>f;k>'J U>-tfX (2->f;i/-4,6-y^V^ 

?Zft\zmmmi&Ltz 2 0 0ml a>ssM&i:Hb£«3<X) 
7. O g (315 'j^EAO . *>r>^bffl7 6mg (O. 9 
S'J^VU) , vIfjH-fil6 0m I £t±&*K - 
1 0°ClC^S)Ltco C©»**lCn-:7*;UiJ*^Ad!>^ 
(3 1 == U^e;u) *^it/co SS^tlSL 



(23) 



*$B8*P8-2 8 3 34 3 



>1.9ml (1 5. 5 5iJ^;U) *3 0^fyj-C»TL. 
1 B*IHEJ6£*t^*:o fi(6«7ft, fiWSfbr 
-MC»fc4 0m I left!*.* n-^^lf Tkifefft 

HTr;«tg it » t>*vfe»fe^--f ;u£ 'J * >r;u* = A 

(iH^JI:n-^» tH8L 

mz (ft*: 7 3%) o 
[0187] NMR (CDC I 3* ppm) : 
(5 = 1.25-1.40 (30H, m) % 2.18 (3 

H. s). 2.24 (3H, s). 2. 92 (2H. q. 
J = 6. 8 Hz) . 3.23 (2 H. q. J = 6 . 8 Hz) % 
3.6 5 (2H, br. s) , 6.7 3 (2H, br. s) , 
6.97 (2 H. br. s) « 7.10-7.23 (2H % b 
r. s) 

rac-^* ^;iy'J L/>-tfX (2-> ^;U-4, V :7o 

3fc#l:ig3§g&Lfc3 O Om I (D£JSS§lCjL&-e&t>;h, 
/rfb^^I© 5.9g (1 2. 2SU^E;U) „ f h7t K 
P^^>1 O Om I £tt&*K -7 8°ClC?friPU 
U/cp CCIC % n-^f^'J fOAl 5.4ml (n-^* 
1.5 8N. 2 4.4 5U^iU) £2 0#*W* 

■OStu SS^ofct^^bi: 1 B^fUia^Lrr- 

[0 18 8] !S]S*|C. *fe#lZg*SB&Lf::3 OOm I CD 
SJCSSlC^r h^t Ko^t3> 1 OOm I £tt&*K -7 

2. 85g (12. 2 £tf>o< yflDilfcSL S 

s*-c#SLfco ccD^icffir^Lfcr-^>*»*3 0 

#*MtT;STU 2 8$fffl«#Ltco KJ£«7 

ft. «diLfz@f*£3 0 0m I <B^*-tr> 

"T?3E&#LT. *mte£fo*Ltz« #t>*ltz^*rVl' 
»a$85 0m I £7?ilieU 6°C-C1 2^fyj^«lL 
fc. «rtiSL*:@«;£BS#. »bti^*>«W»*lH-N 

(9:1)-C&ofco 5 0ml 

SO. 1 5 g£*#fc (ilX^ : 2%) o 

[0189] unm^tzit^oF DgtMoes 

I*. 6 44 (M + ) -C&ofro 
NMR (CDC I 3. P Pm) : 
(5 = 1.28 (6H, s) 

I. 20-1.36 (24H % m). 2.85 ( 2 H. 
q. J = 6.8Hz). 3.04 (2H, q % J=6.8H 
z) . 6.80 (2 H % s). 7.05 (2 H. s). 7. 
26 (2H. s) 

[0 190] 

immM4i ttiz&mmtSkLtzz*) ? k;kd*- 

Is—ZtlZ. ^>^9 0 0mL 1-^f>^7 0git^ 



o^fc^au/ta. ^aeu>$«t&LT±Ei 4kg/ 

cn^GlCU /^^UT^Sy^^O. 40 5«J^;U. fit 
iS«2-e»i6*^fcrac-^>5 1 ;Uv«J (2-> 

^o'j K£z rS^rc^itLro. 002 su^uaa 

^PeU>^a«MlC«|gLr±a*1 4kg/cm2G 

rc«*,/j:^^6 o^ram^^fTo^o 

[0191] M^SL ^Lt^KD^^y-^T^ 

'J7-^MU 1 1 0°C"C1 2ftri\%il£$L&Ltz 0 
^>nf-^U (^ , nt°U>^x^x h*7— ) 1*3 1. 
7gtfeU, «*stti*i 6kg- 7f?i;^-/s u^yuz 
r • h r-Cfcofco i-^t->*&»* 
*l^$fiS6.2^l/%tfLtl>fro SISttJS Cry] 
1*1 . 8 3dl/g. Sfcj£U*1 1 8. 2°C-Cfeofc 0 2, 1-J» 

a\z&-3< mms-som-sit. ^o. 8 8%-cfeo/io 
[0192] ^9b4^fc7Ku^-^cot^T^SLtc^^ltt* 

[0 1 93] 

[§ISSfc)5] 3t^rcS*B«ILtr2 v HUO*- 
ls—Z?lZ % -^>^9 0 Omk 1-^f>^100gtt 

70 c Cfz»SLf-», ?aeu>$MLt±El 4kg 
/cm2G!CL. ^f;i/7;i/5y^>0.3 0 5'J^k 
«Sl3t^l2-C«it*^fcrac-i;^^;U'>g U>-tf^ (2- 

> ^;u-4. 6-v>r v e;u-w >-r-;u) 

Av^DiJ K£Z r IS^lCgUtLTO. 2 

to** ^aeu>Sia«Wrz«<&Lr±!E*1 4kg/cm 

2G(C«*> 6 O^tfflfi^^fT-3/io 

[0194] »tSlLr^*a)y ^y-;u*T7K 

*HlttU 1 1 Ottl 2^|Hl»ffft«Ltco » 
btlf:*U7- (^Peu^ll^ (*1 9. 

og-efcy. ®^ttf*i okg- /5'j^;uz 

r • h r-Cfeofco ZCDtfU V-l*. 

En] (** i.7 4di/g. »j&f*i b 5. i °C-cfeo 

tzo 2,1-}fAlcS-5<mae^CD«l^l*. *tl0.86% 

3lZ^-to 
[0 1 9 5] 

[5lffii5q6] Jt#lcK*«aLfc2«J^ h;u0^-h^7 

^IZ. ^>^9 5 0mL l-^'f^^l 30gtt 

70°C(C^L^ft. ^DtfL/>Jtt^LtiEl4kg 
/cn>2G(CL. yf^7;i/$y^>0.305'J^/k 
Sliti5»l2-e$iji$Hfrrac-^>^;UvU U>-lf X (2- 

> ^;u-4,6-v>r v^n e;u-i--< >^r-;u) v;ua^.^ 

A^^P'J K*Z rl^CftlLtO. 0 02 5'J^;U 
to*.. ^PtfU>^3lfilMlC^LT^tt^1 4kg/cm 
2GIC«*> b60 ^^S^- £fr o fee 



(24) 



*$BW8-2 8 3 3 4 3 



[0 19 6] m^ffe. MftLT*«(7>**-/--;u*-e7K 

U^-*H*U 1 1 0 0 CV^ 2B$fU]«£tt«L/co » 

*;h.*:#'j^- (^neu>ii7X h^r— ) 1*1 o. 

1 . 5 2dl/gt^y. »j£li9 1 . 0°C-Cfeofc 0 2, 1- 



[0 19 7] »€>*tf=?KU^-lCOL\-caSL/c1*1±* 

«3ir^-r e 

[0 19 8] 
[$3] 













6.2 


11.0 


15.0 


ffiHIttffi [77] (dl/g) 


1.83 


1.74 


1.52 


(Mw/Mn) 


2.0 


2.0 


L9 




118.2 


105.1 


9L0 




57 


52 


41 


B« 


1.0 


1.0 


1.0 


"C-NMR 


98 


98 


98 




128 


104 


93 




130 


108 


98 


7^>XBK (mm" 1 ) 


40 


34 


26 




1.5 


2.1 


2.5 


MX («) 


3 


4 


3 



